Profile of rhBMP-2 release from collagen minipellet and induction of ectopic bone formation.
For a cylindrical controlled-release formulation using collagen as a carrier, called the minipellet (MP), which contains rhBMP-2, the relationship between the diameter of MPs and rhBMP-2 release profiles was investigated, and its effect in inducing bone formation was evaluated. Samples with three different diameters were tested for each of the following formulations: MP without additives, MP with 10% (w/w) glutamic acid (Glu) and 20% (w/w) alanine (Ala), and MP with 20% (w/w) Glu and 20% (w/w) Ala. The results of the in vitro release test and the amount of rhBMP-2 remaining in the MPs after subcutaneous implantation into mice were compared among different samples. It was found that the addition of Glu accelerated release of rhBMP-2 effectively. Release was accelerated as the diameter of MP became smaller and the amount of Glu added increased. The amount of calcium formed in 3 weeks after subcutaneous implantation into mice was dose-dependent. The amount of calcium formed per unit rhBMP-2 dose tended to increase as the diameter of MP became smaller and the amount of Glu added became greater; calcification was thus associated with release rate. These results indicate that MPs with smaller diameters induce bone formation more efficiently. For use in the treatment of fracture, etc., MP is considered to be a suitable dosage form, which can be administered noninvasively.